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Abstract not available for JP 2002501908 (T) 

Abstract of corresponding document: WO 9938536 (A1) 

This invention pertains to a sustained release complex of one or more peptides, one or more proteins 
or a combination thereof immobilized on an absorbable polymer microparticle optionally having an 
absorbable polymer coating. The microparticle complex of this invention comprises a peptide(s) 
and/or protein(s) which have at least one amino group and/or at least one carboxyl group per 
molecule and a solid absorbable polyester microparticle having surface and subsurface carboxyl ic 
group or amino groups in sufficient amounts to bind the peptide(s) and/or protein(s) so that the 
immobilized peptide(s) or protein(s) represent 0.1 % to 30 % of the total mass of the microparticle 
complex. The microparticle complex with immobilized peptide(s) and/or protein(s) are optionally 
further encased individually or in groups with an absorbable polymer to control, further, the release of 
the immobilized peptide(s) and/or protein(s). To control the release of the immobilized peptide(s) 
and/or protein(s) even further, the encased microparticles can be incorporated into a composition with 
an absorbable gel-forming liquid that transforms to a flexible gel or semi-solid upon contacting water 
in the biologic environment. 
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7^fF^-XOfM^U3U K^— X©J£ft©Jt*fift7 5 : 2 5-^9 0 : 
1 0^5^$Sc 
[0 0 2 1] 

^ pSfO^SIO 5 — 70 %^r^-r 0 

fi?©^Sl©2 0 — 6 0%^^-To 
[0 0 2 2] 

3 0 — 5 0%^T o 
[0 0 2 3] 



(17) #^2 0 0 2-5 0 1 90 8 

[0 0 2 4] 

[0 0 2 5] 
[0 0 2 6] 

U 3— ;l/^#^^x^^S(DTO 7 : 1 2 0 : 1 L H R H£ft« 

p — G 1 u — Hi s-Trp-Se r — Tyr — D — Trp — Leu — Ar 
g-Pro-Gl y-NH 2 -e$^t$§ 0 
[0 0 2 7] 

■r^fni^i; Y-nr^isniim, to lhr hswm^t? 

[0 0 2 8] 

1 ~^J2 0 : 1 LHRHi^p-G lu-His-Trp-Ser 
-Tyr-D-Trp-Leu-Arg-Pro-Gl y-NH 2 m^t 

[0 0 2 9] 



(18) #^2 0 0 2-5 0 1 90 8 

[0 0 3 0] 

7 : 0 : MIBWbX^^>«iK#^ H-jS-D-Na 1 

-Cys-Tyr— D — Trp-Lys— Val— Cys-Thr-NH 2 
D> 21©C y sSS^X;V7^ FS^C J:oT^ttV^*\ N-tFn 
^X^l/tf^S^t/— 7-fe^7l/-D-P h e-Cys-Tyr-D-Trp 
-Lys-Abu-Cys-Thr-NH 2 T?£ t> . 2#<D C y s SS^J?X;V 

^•/l/X/l^x Phe — Cys — Tyr — D — Trp — Lys — Abu — Cy 
s - T h r - N H 2 T?3b K> , 2 ffiO Cys * VU^K <fc o TlS^ 

[0 0 3 1] 
[0 0 3 2] 

: 1—^2 0 : ll?$>K), RUfBV V H— /? — D — N a 1- 

Cys-Tyr-D-Trp-Lys-Va 1-Cys-Th r-NH 2 tSD 

^x^/l/^^x;l/-T>fc:^/l/-D-P he-Cy s-Ty r-D-Trp- 
Lys-Abu-Cys-Thr-NH 2 9 . 2 fflO Cys Si^^X;P7 

;1/X;l/^^;I/— Phe — Cys — Tyr — D — Trp — Lys — Abu — Cys 
-Th r-NH2T&*K 2lOCy s ^»*^X;l/7-f FOa^t^L 

[0 0 3 3] 



(19) #^2 0 0 2-5 0 1 9 0 8 

(a) 1 -7^f F^O^f t^'J n'J F^-xom 

(b) d, 1 -7^f F^XOft^^'Jn'J F^X^m 

(c) d, 1 -^^F^XC^u. Xlt 

(d) 1 — ^^F^-X<D>iMu£d, 1 -^^F^-X<DJ|i{u 

[0 0 3 4] 

j^¥^^Ji>^SC>i:b^7 : 1-&J2 0 : l^feD. LHRHift(Mp 
— G 1 u — H i s — T r p — S e r-Ty r — D — T r p — Leu — Ar g — P 
r o-G 1 y-NH 2 

(a) 1 -^??-F^-X(Dmmii?V^V F^~XQ#{u<Dj:bTO7 5 : 2 
5~^J9 0 : 1 01?350, 

(b) d, 1 -7^f H^XOfM^'Jny K^-X©J*ft©it*fi&7 5 
: 2 5~^J9 0 : 1 0T?&9> ^LT 

(c) i -^^^^^-^(Dmmtd, \-<7??-}z^-x<DmtiL<Di£t>m8 

0:20 

[0 0 3 5] 

(a) 1 -7^fF^-xof fii:^; F^-x©m 

(b) d, 1 -7^f F^-X©#ti:^y3iJ F^-Xtf}^. 

(c) d, l-7^fF^-X©m x« 

(d) 1 — ^^F^-XOJiMir^d, 1 -^^F^-XOJiife 

[0 0 3 6] 



(20) #^2 0 0 2-5 0 1 9 0 8 

mmiiLMm^mmm(Ditt,m7 : i~$?2o : lhrh»^ p - 

G 1 u — Hi s-Trp-Se r— Tyr— D — Trp — Leu — Arg — Pr 
o-G 1 y-NH 2 t*$^ 

( a ) 1 -^f- K^— XO^^U n U F^-XO^i^it/^ 7 5:2 
5~^J9 0 : 1 Otfe^ 

( b ) d , 1 ^ F^-XO#{u*f^U 3 U F^-X£D#feOi:b^ 7 5 
: 2 5~^J9 0 : 1 Ot'feD, ^LT 

(c) l-7^f F^-XOf^d, 1 -v^^F-^— X<D#^<DJ±*^8 
0:20 

[0 0 3 7] 

(a) 1 -^^F^-XcDiiMu£^l> 3'J F^-XfDJJMu, 

(b) d, 1 -7^f b^-WtJ:^'; 3'j H^-X©m 

(c) d, 1 -^^F^-X<D#{iu X« 

(d) 1 -^^F^-X<Diiife£d, l-7^fF^-X(Dft 

[0 0 3 8] 

M¥te^:ii>^iiOJt^7 : 1—&J2 0 : 1T*%>*), tulEWFX^^V 
IKft^ H-/3-D-N a 1-Cys-Ty r-D-Trp-Lys-Va 1 
-Cys-Th r-NFhT&tK 2l©Cy s^S^v^X^^^ F^S^Cj;^ 
T$&&LT^Z>b\ N-fc Fn^^x^;l/tf^^v ? -;I/-T-fe^-;l/-D-P h e 
— Cys— Tyr— D — Trp-Lys— Abu — Cys-Thr-NH 2 
D> 2«<DC y s m&tf^XJl'? J F^^<£^T^LTV^frX«N-li F 
n^r^X^Hf^^^/lz-X^X;!/^^;!/-? he-Cy s-Ty r-D- 



(21) #^2 0 0 2-5 0 1 9 0 8 

Trp-Ly s-Abu-Cys-Thr-NH 2 X*%> D . 2 MO C y s 
FIS^Ccfc^T^U 
(a) 1 -^^F^-XcD^fibtf^y ny F^-XQJ£{u<Dit^7 5 : 2 
5~^J9 0 : 1 OT&tK 

( b ) d , \ F^X^W^U 3 U hM-XOJjiM^ 7 5 
: 2 5~^J9 0 : 1 0T?&D, ^LT 

(c) 1 — ^^F^-X<D>iMu*fd, \-^V^Y^-7.<DmiL<OVcif>m% 
0 : 2 OT'fe§^T*$§o 
[0 0 3 9] 

(a) 1 -^^F^-XOi*£l^y ny F-<-X©)£{u, 

(b) d, 1 -^^F^~XO#f££^y ny F^-XOi*^ 

(c) d, 1 -^^F^-X<D#{>ju X« 

(d) 1 — ^^^F^-XcD#tei:d, 1 -^^F^-X^fe 

[0 0 4 0] 

B|i*tfmffi*^S©i£^7 : 1~»20: ltfeD, fufBV V FX^^SS 
<K#JbV H- 0-D-N a 1-Cys-Tyr-D-Trp-Ly s-Va 1 - 
C y s -T h r-NHz D n 2l<DCy s glS^X;!/^ FIS^SC £ o T 
^LTV^*\ N-H Fn^v'X^l/If^^^-^-r-fe^-D-P h e- 
Cys-Tyr-D-Trp-Lys-Abu-Cys-Thr-NHi T^D 
. 2fiOC y s^S^X/l/?^ FI£^c£^TM^LTV^frXte:N-ti Fn 

;P-x^/l/X;l/*~/l/- Phe-Cy s-Ty r-D-T 
rp-Lys-Abu-Cys-Thr-NH 2 *t?& 0 ^ 2 ffl© C y s ^gtfS? 
X;l/^^ F^^oT^U 

( a ) 1 -=y*;=f- F^— n y F^— X^^Jt*^ 7 5:2 
5—^19 0: 10T$D, 



(22) #^2 0 0 2-5 0 1 9 0 8 

( b ) d , 1 -^^^ F^XOff^^U 3 V V^—X(D*tiL<Dit£>m 7 5 
: 2 5~$J9 0 : 1 Ot?^D> ^Lt 

(c) 1 -^^F^-X<DJ*&*fd, 1 -^^^-K^-X<DJ|i^©Jt5b^8 
0 : 2 Ot^§^Tfe§c 
[0 0 4 1] 

[0 0 4 2] 

±I©^l^^(t HufH^iK"I^^^ffl^ U v-©H5?8t*^ 5 %~ 3 0 % 
[0 0 4 3] 

[0 0 4 4] 
[0 0 4 5] 



(23) #^2 0 0 2-5 0 1 9 0 8 

[0 0 4 6] 

*mmm+'vffltiLT^%mm "%mznrc*W7un^" tit, 

[0 0 4 7] 

*Wtt»»f»T*ffifllbTV^«fl!» "WJv-" tit. tt*v>r*n*fr?*« 
[0 0 4 8] 

[0 0 4 9] 

fcf A 1 a=77-> 0 

^ >it, — ^>&ji<Dwmmtt~r z—d&jkd^??- Fj&.zf/xit—D&±<D* 

L«&^«t?ft^07, fflfg "1ST" fcfc. v^^a^^Sfc^Sti^WnBS: 



(24) #^2 0 0 2-5 0 1 9 0 8 

iS#0#:p«3T^2BM~^3^^W. L < tttt 1 3HIHM& 

l < 2 iwhki 5 ^-^ pjjic^fco T^m-r 

[0 0 5 0] 

•f - F (GHRP) „ ftfttf^lvP^^ffitfVl/^ (LHRH) „ VYhX^f 
X fty^i/y^ ?5fxhUyM^K (GRP) , t/^v^ 
-y, ^)7^x (msh) „ f&Ssjvi^e^ffiK 1 

(GRF) , ^^-^S, >fe^l^>\ BtJW^flt*^^ (PTH 

) , x>^77'JX x^F-feU^ *;l/^bx>3te?B83i^^H (CGR 
p) , -a-n^5?^ 9J¥«J»*;l/ ; e>Hii^^/^^K (PTHrP) , ? 
;t/#rf>\ ^a-nfy^X &MJ&M$\Wt3vl< : e> (ACTH) „ ^^FY 

y (pyy) , ^;i/*rf>3Ktti^^K (glp) N ^vr^^^m 

tV^/W^^F (VIP), TMfMmfir7*x;«s/^9-^?a6tt{fc^^ 
F (PACAP) „ tf'JX TO^yXP, -a-nWKY (NPY) 
. TSH. ^nB0limMmc77^>b&if^5A^n&{i:H!£$ 

[0 0 5 1] 



(25) #^2 0 0 2-5 0 1 90 8 

~4 5°C, ffft<tt4 0Wfli6, IST^2 0~6 0m £?3;b<»3 
O^PflKo SJ^SOffig^l 05-1 1 5°C, $?3;b<&l 1 o°c^±^ 

nm, o~9 o#raiifflb, ^y^-^^Di^^-rtch;i/ai 

>*^-T ^^OrSS^^J 1 1 5 — 1 2 5 °C, b < & 1 2 0 °C IZ 5 — 
1 0#IW_ttf\ ^^££^1 4 5-1 5 0°Ct±^ o -^<D«WI#T 
-e<l£7)fflm^3~5I^W, $f*b<«4l^W«ofCo 
[0 0 5 2] 

tS&nfc^Dv-^ IfKni f eff^^>$-*m^Tmift'?%>£tlc& 
Wtt^o ^C^U V-^A ljet Micronizer +Timl± 
^l*Mffl^TMttt§o M^Ma lvern Masters 
i z e r / E h^iStM ttt2 0 0/5 c S i/'J^y 

[0 0 5 3] 

ator)f ^ b < im3 0^fWJg< £ tic &-oT^<Di- h V V l±i&%ftmir & 
o ££>IVk ^WLmt^iyi-^^m^rm8, 000 — 24, OOOrpnu 

^ft<ti9, soorp mvt^Ji-^ x^^ntco c <D^m%m/i%mitx 

TV~f<D^ ^M!P£&J3, 0 0 0 — 7, OOOrpm, j?SL<»5, 000 

to ^■■o^L^n^Tbfce>, ±m&ztmmL, ^-^m-c^^km^ 
hv^r-r^T^b, ftm.w%njm5, ooor P mt?^j3 o^m^mt 



(26) #^2 0 0 2-5 0 1 90 8 

[0 0 5 4] 

o 

[0 0 5 5] 

^M^S^MM^ (DSC) fc:J;*)> mMf5t/^~l 5°C/^\ §f 

pT^yoimnm&m (~8o°o ^x^y^^-h-r^ctK^^m^o 

ig©, his £ &m-mr ^ yxiz e% z ^mrmr ^ yx^zm-wcr ^ytm 
rmr ^yt com^x^> *> n% c t £>mmx&% 0 yxiz thf +<D-y 

[0 0 5 6] 

—D&Lt<D'*'7<?> FRtf/xi±-^jL±<D2ys^noMM&m%^tsmmmc 

Sfb^nfe- ofiUiO^^ FRitf/Xtt— oJ£U:©* y;^l<DM«iJSt§ 

o 

[0 0 5 7] 



(27) #^2 0 0 2-5 0 1 90 8 

^^n|i?(Oggtt, ^J0. 5|im~10 0/im, L < & 1 fi 
m~ 15(im, Hkl£?3:L< it 3 Jim— 1 0 ^ m©$BBl?& t>#& 0 
[0 0 5 8] 

yv-©#r§&^ 7K fg^r;l/n-;l/^t?Mb7|<^^^^S^o 

*7-U>±>-#*—b, 1, 5-> ? ^-^-b/^>-2-^>X« 1 , 

#fFlg5, 6 1 2, 0 5 2^l!^nt^. c©rt*tt#JRtcJ:?)*»lWfc 
[0 0 5 9] 

ftsRiRsnsiftn^y ^mn^mmmnu ssn:o 8/4 6 7, 
3 6 l^cri^ntv^i^^f^y^A^^ogf^ts^H 

. Demi anMS. W. S h a 1 a b y K «fc DIBic^tlTcXV/l/^ 3 



(28) #^2 0 0 2-5 0 1 90 8 

~ i o o [imtm^ i —wmcDM^mth? %> 0 

[0 0 6 0] 

OT©7j?£«, ^(nebulization)^j:^«^$nfc^7 0 ^ FttftH&tf/Xfct 

•ftifromMK i o~3 o% (w/w) o^jg^^-r^o CO^^t/^F 

§J±«J3 0 : 7 0~^J8 0:2 0 £%3k:jE3§-<?&&o ftmZmMi%Mik(h 
omogenization)^J;oTB^$n^)o ^ifcl^i 1 m 1 10ml /^©^M 

•efi^wM x/wc "MMfi&ifc ( ci coM^i5t« i2kHz~35kHz -vmt 

©^MJcJrb^T) b$> 1-1 O^fd^-YV^n/^y-yl/X^ai^y- 
/l/fr 5. & & Milv' > * * fc: mmtEtiZo tulB^ V 7n / V -;1/X&:n# / — ;Wi 
^I©F7^7^X^l/7h (1 hfr(D I P AM^cDilStO. 5-1 K 
g) ^tfL, -^O^. X7'J-©fflSWOM+-7 0°C 8 0°Cfilffi 

ftti^o c©x7'j-^ M^a^t3 o o~7 o o r pmvMW*$nz> 0 m 

X7i7) T\ 3g^n#y v-ft^fc: 1 -7^f-K^XO^ fr-fftHcife^ 



(29) #^2 0 0 2-5 0 1 90 8 

[0 0 6 1] 

<Dfc?n#/l/tf:xHC lifter v^^a*3[?tcJ;SJfiS<D^»{c:^iifto^fb^ 
[0 0 6 2] 

. Rtf (2) ^-^n^-fe ^(Naproxen) KlS-fr-rSiBjg (HPLC^fflt^W 
[0 0 6 3] 

TS#?n§o #lBS4^n«^ *B#fF!g5, 6 1 2, 0 5 

tt^+X«^^7ktto»iK^1Si^;i^^tt?R^y xxf;i/t©Mfti: LtS 



(30) #^2 0 0 2-5 0 1 9 0 8 

sftffittaatt, tem-r**^ «w©«at>t»»o. i%~^2o%. $?^l< 

[0 0 6 4] 
[0 0 6 5] 

#B#fr3£5, 6 1 2, 0 5 2^W«H*^y;l/7*-v-(DSjg^M^^nT 
[0 0 6 6] 

6 0/40 h';^^^^-b/^3>; hWJxfi/y^'jn- 
;l/-4 0 0©8 0/2 0 (11) -/ny^n^ij^©!)! (GF-l) 
«fc^3RAD«fc*#^.7'ciAclftK«M»JK^h;l/(f lame-dried resin kettle)^ 
'Jx^U^ij3-;M 0 0 (0. 9 9t;K 119. 5g),IHH^b7 
— F (h;l/xy»f0. 21VL 4, 7 0 0mK 0. 9 46^';^) , ^'JnU 
F (1. 7 2 0 6. 5 g) RtfbU^f-Uy*- F (2. 65^ 

;k 2 7 0 g) TOfto SJiS«*r;l/rfVTfjRH/^^b, mm?Z> 

s-eaiaau ^^mnL&tfzmi 5om*»i 2^pa^Lrc 0 sjsht 
t#£>nrc^ v v-^g^x^^ F;v&t; n m r m^s^^T^s 

[0 0 6 7] 

60/40 hi;^fi/y*-^h/^;nu FM^uxf^^un- 



(31) 33^2 0 0 2-5 0 1 90 8 

/I/-400O1 5/85 (MM) ^Dy^3JS'J V— <DW& (G F-2) : 

yy;3-;Moo (i. 0 6 3^e;K 4 2 5 g) , l-^t^br-h 

X^+0. 2M\ 1, 7 6 0mK 0. 3 5 ^ V > ?V 3 U F (0 . 27 

32. 4 g) RtfFU (0. 4 1 8€;K 42. 

6g) Sr^fflU ^J9I^Wit#LfCo 
[0 0 6 8] 

9 0/10 h'J^fl/y^^-b/^Jn'J FRtfjRyxfU^ya- 
1 500O8 0/2 0 (MM) ^n^^n^i; oS?t (G F-3) :^ 

icn^yv^G f - i ic^xmmhrcmm^^x^hrct)\ *yxf 

1/^'J3-;H 5 0 0 (0. 2 6 7t;K 4 00 g) , IHB^b7^h ( 
F/l/X^+0. 2M. 1, 2 00mK 0. 2 4 7 ^ D ^/l>) , ^'J3'JH (0 
. 0 9 7t;K 11. 2g) MhU^fl/y^t^-h (0. 8 7t;K 8 
8. 7g) *ffl!U 31© 1 3^l«a#bfeo 
[0 0 6 9] 

-;!/«) *'Jy- (pgca) ««Kb. RtfflU!! 

gjjl (a) : 7/1 PGCA-5 0 0ml©^7XiSJ6«, 2 4 
2. 63g<D^'j3'JF (Purac Biochem, Arkelsedij 
k, Hr^l/?) t 5 7. 3 7 gCD^X^Ji (Aldrich, Gillingh 
am, Dorset, U. K. ) %Xtlfc 0 Z^lsWUZ. Abderhalde 
nmW (Aldrich, ^X-'J^yl^/MX, USA) tt'^'JAW ( 
Fisher Scientific, Loughborough, Leics 

. , u. k. ) ±T*f£e>Kfflk?£*£r&irco Rjmn%m4o ,, c(Dim+te& 

0#IWJIST (0. 0 4mb a r) KU^fco ^^WT-^Offl 
S^l 1 0VK±lfrc o COifllttltm SlS»«*«Jt5l»*LfeSjR» 
■fCTKSfr, ^MMbfco rtSffcfciu HeidolphX^ (Heido 
lph Elektro GmbH, Kelheim, F-T x 7) ^rfflV^T^ 1 0 



(32) #^2 0 0 2-5 0 1 9 0 8 

0 r pm«lfc. R&emvPP^&timhft^ b/l/XV (Riedel 
de-Haen, Seelze, F^7) "t»0. 1 M Z-x&jV^ttl/lk 
^XXIKSigma, $X-'Jpyb;WX, USA) 1. 0 9 m 1 * 
M/c ({b^MMJ:b5 0ppm) 0 Iftlih77^*t^3 0#MSSIS 

ft^J 5^153^1 2 0°ac±W\ ttfeZZKmi 5 0°C^±^Tco &J1 0 0 r 
[0 0 7 0] 

mmmi (b) : 10/1 PGCA I a ©#Jlfifc:^ T^IH^ V V 

-^t#fc 0 fcfcU 2 5 7. 4 0 g©^'j3'JF, 4 2. GOg©^^ ^ 

l . lOmlob ;i/x:/+ o . l M 2 -x^/i/^-tf-^ff!— XXM Oft 
^MfrlJ£5 0 p pm) ^MLfco 
[0 0 7 1] 

mmmi (c) : 15/1 PGCA-^ftX^-£r;Pd>A*^«x. 
fc^^^S^ WWC, ^UniJH (2. 5 8 6mo 1 e. 3 0 0 g) > &7j< 
^xyl (0. 1 7 2mo 1 e, 3 3 g) , Rtf ;l/^yi^-XX 

(h/l/X^+0. 2VL 8 6 2mK 0. 1 72mmo 1 e) ^Lfeo 1^ 

[0 0 7 2] 

mmt-mmmi (a) . i a) ( C ) ttKn i 

f e^^- (I KA, Staufen, hV^) ^rffl^T^bfco 
, ftlffif&^fft^ffl^TA 1 jet Micronizer (Fluid E 
nergy Aljet, Plumsteadsvi 1 1 e, ^>i/;K"7f 
. USA) fTm^bfco nnmi (a) {mb^^:r>^ifcM£LT 



(33) #^2 0 0 2-5 0 1 9 0 8 

2 0 0/5 cS ^'Jn-y|A (Dow Corning, Seneffe. 
•^/Wr — ) ^ffll^fcM a lvern Mastersizer/E (Ma 1 ve 
rn, Worcs. , U. K. ) »t»T?©#tfTT?, lifOTWtf2 4. 8 4 /t 

mtso/co ^is&mi (b) i:i (c) (Dn^(D^m^mmim^ti^n 4 

. 6 9/imS.t56. 3 1 ^mt^ofco 
[0 0 7 3] 

Hfg^/f - h 1; ij7 AJfeOff^ -HMM I (a), I (b) Rtfl (c)(D50g 
f^2L©7tby (Riedel de-Haen, Seelze, F^Ty 
) "t»^^S!(L^ V--y-^- (Branson Ultrasonics BV 
, S o e s t, O^RJJAnfco #tM*jH:U ltra- 

turrax T 2 5 tf^v^-r^f (IK A, Staufen, F-f ^) ^ffll^ 
T#<J9, 5 0 0 r pmW^Xt Lfc c oO^MMIi/^ICfbX^^T'O 
t£> ftWM^l S o r v a 1 1 M;L>^ (Sorval 1, Wi lmington, 
T^oiT^k USA) +^5, 0 0 0 r pmt^3 0ftWMfoftMLrc o _h 

■^LT^DOT-tr F>^-r^T^Lfco 5 , OOOrpm 

[0 0 7 4] 

^tm-Uc (jt#L&^£) iJB^/Co ^^^3 0^RB«#L/cm. Wh a t 
man no. 1 (TS^ 24cm) (Whatman Intl. Ltd. 

, Maidstone, ^VFW, U. K. ) ±&cB^3j&Lfc 0 
££^JW^y7}0:ig^\ SISU Edwards SuperModulyo 
Lyophilizer (Edwards, Crawley, ^ x X h *9"-t? y 

^xjn, u. k. ) -vmsftJik'Z&rco 

[0 0 7 5] 



(34) #^2 0 0 2-5 0 1 9 0 8 

1MWMS. 1 0 °C/ftT\ T A DSC912S (TA Instrument 
s , New Castle, x^xTrtU USA) ^ffll^^i^SilMS 
S (DSC) K£0m&%: : E—#lsrco &W\te~D^T&Z>tlfcD S C^-^r^ 
A^/Y-(D^i;3iJFCO^T«lf-^^^f, i»JI (a) 
„ I (b) J&Zf I (c) fcOl^T, ^nftll 7 6°C, 1 7 8tMl 8 0t© 

[0 0 7 6] 

HMffllll 

^iHv-r^ns^^Mi (c) izmm<Dfimte$£-?T^j&Lrct)\ rcr£L 

?V n U F ( 2 . 5 8 6 m o 1 e , 3 0 0 g ) , #S7j<U >rf^ ( 0 . 1 7 2 m o 

1 e, 2 3g) S^^-Ji^l/^^^m^XX (Wl/X^O. 2M, 8 6 

2 m K 0. 172mmole) ^fflbfc 0 ^M^S^SM^^fflV^T^U 
V-cDMt^M^Lfc (Tm=2 0 6°C) 0 

[0 0 7 7] 

Wiley ^Mffl^tI^Uv-»L, WOfiffiSSft 1 2 5 (tm 
[0 0 7 8] 

^*y?m.fo. (ce) tLtfffl$n§, M^rra^n/c^y c^un- 
;«) tfUv- (pgta) <DSBi. Rtfms 

(a) : 1 0X1 PGTA-5 0 0ml^7XSOTS^ 
264. 6 5 g©^'j3'JH (Purac Biochem, Arkelsed 
i j k. Jr'yZ/Zl t 3 4. 2 2 g^L-M*M (Riedel de-Hae 
n, S e e 1 z e, K>f 30 %Anfc 0 Abderhalde nit 



(35) #^2 0 0 2-5 0 1 90 8 

(A 1 d r i c h, ^X— UflRrVMWX) t^'JAW (Fisher 
Scientific, Loughborough, Leics., U. K. ) 

W^ST (0. 0 4mb a r) fcW^fco ^iK^fif T*©iBfi*ft 1 1 0°C 

SMMLfCo F*tfSf&Jfc^ H e i d o 1 p hX^7- (Heidolph Ele 
ktro GmbH, Kelheim, »^100rpmt^ 
Lfco HjSSSO^^?§H!Lrc5>. b/KnV (Riedel de-Hae 
n, S e e 1 z e, F^^) +0. 1M 2 -xf ;V^^«-XX)§I ( 
Sigma, $X-'J^yf;HX, USA) 1. 1 4 m 1 %bn%.rc Offc^S 
ilt5 0ppm) o «<*fflllh^yPTK*-e*&3 0»IIIISftll^5ifflU ^ 

1 2 0°Cfc:_hW\ ^(D&ZZKffll 5 OtKUlWfeo IllOOr pmtV^-S 

[0 0 7 9] 

Wm\t -mmmui (a) ^Sf K n i f e^-C^- (I KA, S t a u 
f e n, ^ffl^T^LfCo imffi^Sti^ffl^T A 1 jet 

Micronizer (Fluid Energy Aljet, Plums 
teadsville, ^isisfr^—TM. USA) +XW®{tLt£o c^j; 
o T, MMtr;l/ £^i$CM tLT2 0 0/5 cS (Dow 

Corning, Seneffe, ^71/^—) fcJHl^fcM a 1 v e r n Ma 
stersizer/E (Malvern, Worcs. , U. K. ) +"£?£>^ 

mx\ w&oywgm&i z. 42 ^m%#^ 0 

[0 0 8 0] 

MMZ± h l> £Ajg£a^ -^yftfflHI (a) <D5 0gft%2L<DT*lh> ( 
Riedel d e — H a e n) »t»fc:£riSCU V-^^- (Branson 
Ultrasonics BV, Soest, X^Z/f?) O^MAtlfco 
^tSt^tiU ltra-turrax T25 ^v^-flf ( I K A, S 
t a u f e n, £rfflV>Tl<J9, 5 0 0 r pmW^Xfcff ofc 0 



(36) 
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^<D^mim/i%mk*Tv7<D^ w&mits orvaii m&m cs o r v 

al 1, Wi lmington, f7>)i7^ USA) +Tl$5, OOOrp 

Smmmgffi 5 , 000 rpmt^30 #ISJi&LY#It L Tc Q 
[0 0 8 1] 

o 0. 2MS«tMJ pH*pHfa8~pHJS$9fc±t:f£k:J!E£S 
iJB^fCo #tM&£*«J3 O^ISHt^Lfc^ Whatman no. 1 OSS 2 4 
c m) ^$J5c (W hatman Intl. Ltd. , Maidstone, *ry 
Ym, U. K. ) ±KM^MVfc 0 ZMfr-tt'ZZKM'C 
SU Edwards SuperModulyo Lyoph i 1 i z e r ( 
Edwards, Crawley, h<9"tr>y ^XM, U. K. ) "t»"Z?SDjS 

[0 0 8 2] 

iWlfft^S 1 0 °C/ft-£\ T A DSC912S (TA Instrument 
s, New Castle. f7>>x7^ USA) &m^XT> S CfclcfcD&GJg 
^^e^i^Lfco ffCnfcD S C-9-— t^itit/v- <D^U 3U Hcov^T© 
R!l&l£~**fJ5j^?t\ 1 8 1 TCT?l«aR*^Lfeo 
[0 0 8 3] 

aMUU (b) : 1 5X1 PGTA-iiBsKy^iaSMl (c) fclB 
igO^IlR^t^^T^bfCo ft?£U yjnU K (2. 5 8 6m o 1 e. 3 0 0 
g) . W\<MfiW (0. 17 2mole. 2 6. 8g)M2-xf;W> 
S|^-XX (b;l/X>(ft0. 2M, 8 6 2mK 0. 172mmo 1 e) Sfffl 
L/to ^i^ffi»J^fl!V^T^'; , 7-©l«I%ISL/'c (Tm=2 0 4°C 

) o 

[0 0 8 4] 



(37) #^2 0 0 2-5 0 1 9 0 8 

Wiley ^^m^Xm^V^-^mWL, TO©*t?tt&8Jl 2 5 (tin 

[0 0 8 5] 

tfy^yny F^-xov^^nifi^ty^ (ae-i) <dS0£ 

m%mmirZ>o ttet>%, ^UnU F (lmo 1 e, 1 16g) , WJi:LT 
1, 3-^o;W-/K3 0mmole, 2. 2 2 g) Rtf 2 -x^;l"v^ 
(0. 0 3mmo 1 e) -?&3 0 ^^-(Dmm.'PhM 

m^mmmi (c) ^fcfBic£nTv^<fc5^Mt-£o m~<DXTv7x\ m. 

^>^r^>cDi&#$tf§$t (~8 0°C) "K 

==; >«flf«m»^fc ioTMStSo RjS^WlWfcec £ 

^OV^TOtc^^ St5 (2) •^^n^r-feVfclgf^rssBfle (HPLC^rffl 
[0 0 8 6] 

-^'J3»JK) 3*1)7- (PLGPD) £>SB§ 
iliV_UI: 7 5/2 5 P (1) LGPD-5 00mlO^7XgKJS 



(38) #^2 0 0 2-5 0 1 9 0 8 

2 3 5. 0 1 gO 1 —*7>? e f-Y (Purac Biochem, Ark 
elsedijk, X^ZsfO N 63. 0 9 gO^'JnU F (Purac Bi 
ochem, Arkelsedijk. *<7^50 , 1 . 9 0 g©^n;^ 
;l/ (Riedel de-Haen, Seelze, F-T7) fcAtl, ^ 
l>T?b;l/X> (R i e d e 1 de-Haen, Seelze, F^) +0. 
1MC2- x^/l/^-y- X XSSffS (Sigma, ^ X- U ffl-fe > F ;W 
X, USA) 3. 96ml ^iM^Tc ab^»l&Jt 2 0 0 p p m) 0 K&Tf"Cffi 1 

1 6 OiCtc^LfeMJ&teSabfeo SJiS«»OFW1&tt, H e l d o 1 p h 
X^7- (Heidolph Elektro GmbH, K e 1 h e i m, F 
>f30 fcfflVttl 0 0 r pm^Lfto fl^tfiSflttLfcS, 1 8 0 

°ac±tf\ cL©rfiS^3i^w*i#Lfco rwr^n^n- jW#£nfco 

in^iJV-^?! (MW) mi 2, 5 0 0 g/mo 1 %:1tTZ££i>\ Wa 
ters 510 Pump, Wy a t t Mi n i dawn Light S 
cattering Detector (Wyatt Technology 
Corporat ion, tl V 7*A/~TiWy*rt— USA) K&Z>Jt 
tfc&tfctB&ffll/^SW aters 410 Differential Refr 
actometer (^^TOffr) (Waters, Mil ford, V+r^-rt. 

USA) Jc<fc«y;l/^5fi^nvF^7-r— (GPC) &cJ;oTt> 

[0 0 8 7] 

SMLY (b) 19 0/10 P (1) LGP D-«IB^R»*^SfilMV (a 
) ©#MJC^oT^LfCo feJ£U 2 7 4. 3 1 g®l -^^F\ 2 4. 5 
5g<D^U3DF\ 1. 1 4 gC^n^y^-^K Mh^xytO. 1 MO 
2 -xf;K^t>i^XXiI 3 . 8 9ml ({t^MHit 2 0 0 p p m) £ 

0, 7 80 g/mol^nili:»-3fcc 
[0 0 8 8] 

g|iVlcL:90/10 P (d, 1) LGPD-«iB^to*!SflfflWV 



(39) #^2 0 0 2-5 0 1 90 8 

(a) ©#M£^ot#fe 0 Tctcl^ 2 7 4. 3 1 g©d, 2 4 

. 5 5g©yU3'Jh\ 1. 14g©^n;Vyi;t-;K Mb/Vx>ifio. 1 
M<D 2 -xf/l^+tyil^-XX^ 3 . 8 6ml (fb^«HJt 2 0 0 p p m 

#?fi&I 2 0, 6 5 0 g /m o 1 ^^tT § £ £ ftfrfr-o fc 0 
[0 0 8 9] 

iiiv (d) : SI#Si:LTfffl^n§, 7xi/i>i?*-jil,T*mi6'Stirc 
tfV 1-^^F) 34?'J7- (PLGPD) , 8 0 

/20 P ( 1 ) L (d, 1 ) L P D 

WR&JfflB&fmMV (a) <D#«gtC^^Tf#/c 0 fe7£U 2 3 9. 0 9 gO 
1-^^F\ 5 9. 77g<Dd, l-7^fF (Purac B i o c h e m 
, A r k e 1 s e d i j k, X^yfO J&Xf 1 . 1 4 g©yn;^^-;^ffl 
v\ h;i/iyto. l M©2-xf;wwyii- xX^i3. 9 6ml Oft 

fliJ:b2 0 0ppm) ^ilB^fco 7t/l/77X3^';^^|P,tlfco 
'JvHiGPCtaD^I (MW) &J2 2, 3 2 Og/mo l^t^ilfc^ 
frfr-ofco D S C^£D 4 8°Cl?^r^X^^L/c:o 
[0 0 9 0] 

MH^SW (a) N V (b) . JkXSV (c) ItZtl^tu r-trF^FU^ 
(L a b s c a n, #VU>, T-f;t^>F) t30% (W/W) ^r«cDl®^C 

^2°C^^^nfcM-T^> / 7j<t»{C8m 1 /^tffl/\ H e i d o 1 p hX^?7 
— (Heidolph Elektro GmbH, Kelheim, F^) 

$J 3 5 0 r p mtliftfcc T§T^ V ibra-Cell VC50 
At omi z a t i on/ X?]/ (Bloblock, I 1 1 k i r c h % 77> 
X) M a s t e r f 1 e x H^y^f (Cole Parmer Instru 
ment Co. , Niles, ^fU/m USA) £fflV>T#£S&U Mitt 
12kHz ^fflV^T^b/co l#5tl/c»^Wh a t m a n 
No. 1 05^2 4 cm) (Whatman Intl. Ltd. , Ma 

i d s t o n e, ^F#l, U. K. ) ±fC5jgU 3^r— ^flfc-T^^Joe 



(40) #^2 0 0 2-5 0 1 9 0 8 

18 cf\ Wffi U Edwards SuperModulyo Lyophili 
zer (Edwards, Crawley, ^iXf^-v^l, U. K. ) 

[0 0 9 1] 

ftlH&jEg 1 0 °C/ftT\ T A DSC912S (TA Instrument 
s, New Castle, f7*>im USA) ^TDSCtiDi^S 

*mmvrc 0 mmmv (a) . v a) . v (c) ruv (d) jco^t, 

^4 4°C, 4 9°C N 4 5W4 8°CO^X^ (T g) ^Lfc 0 
[0 0 9 2] 

MMWNl (a) : ^7^- FA (p-G 1 u-Hi s-Tr p-S e r-Ty r 
-D-Trp-Leu-Arg-Pro-G 1 y-NH 2 . LHRHW) <D 

mn-mmmi (a) , i (bK i ( c ) rxiu ( a ) ©^fu^a^ g 

£\ 7 0ml CDIM^ X^yk+KifeMLrc^?- FA (Kinerton Ltd 

Whatman No. 1 (Whatman Intl. Ltd. , Mai 
dstone, ^>FM, U. K. ) _rJC3jgL/c 0 3>S^r-^£r£ ZlcM'C* 
>7kT'M^\ Edwards SuperModulyo (Edwar 

ds, Crawley, F^-t^y ^XM, U. K. ) f T^f^^fc 

[0 0 9 3] 

[Hi] 
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CECD 




«i p L.7c / N>' J r r AC9wt. % 


Vl{a)(i) 


i(a) 


//1 PGCA 




Vl(a)(u) 


i(b) 


10/1 PGCA" 




VI(aXW) 


1(C) 


1b/1 PGCA 


" 19.29% 


Vl(a)(iv) 


ni(aj 


10/1 PGIA 


1/.60% 



USSMVI (b) i^T^KB (H-/3-D-N a 1 -C y s -T y r -D-T 
rp-Lys-Va 1-Cys-Thr -NH 2 , 2l«C y s Ji^X/l/?^ K 
^t^tS^ ©fWl-^8tMVI (b) ©fMBfcfiE 

V\ »JI (a) , I (b) , I (c) (a) ©*th'J^«4gi: 

. ^7"^ KB (Kinerton Ltd., T-T/l/^VK) 

%n. 3 3 g^m^r. ^f^-YB^<D±.\zmmti,rcmmm\ (a), i 
(b) Rtf i (c) (omervftumttmco ^y^^mm^^mic^r 

[0 0 9 4] 

[Ht2] 





CECO 




te-SLtz^Zf^ KBCDwt. % 


Vl(b)(i) 


)(a) 


//1 PGCA 




Vl(b)00 


Kb) 


10/1 PGCA ' 


13.10% ~ 


VI(D)(HI) 


1(c) 


1W1 PGCA 


19.t>4% 


Vl(b)Ov) 1 


111(a) 


10/1 PGIA 


14.23% 



-hU;l/ (Labscan, >\ 7^;1/7>F) ^M+^fSjL/Co £<Q 

#Sfcfci\ Ultra-turrax T25 (IK A, Staufen, F^ s y 
) %fflV^9, 5 0 0 r pmt^S^ISI^t^XtSil^C^otl^n 



(42) #^2 0 0 2-5 0 1 9 0 8 

tco v ^—/t*l h-bu frmmommz 12. 5 %~ 2 5 % (w/w 

T*l : 1 — 1. 3 : 1 <DiSBT?&ofc 0 
[0 0 9 5] 

#fiW&, ^^2ml / /^(D^M^^$tl/t-tr^^^^tfXh^^^^ ( 
FMI, Oyster Bay, N. Y. , USA) ^MSM^^ 

16kHz ©Vibra-Cel 1 V C 5 0"ii/X;l/ (B i o b 1 o c k, 

I 1 lkirch, y^^X) icmSLfco S XMcMTZ HftWfflSte. F^-Y 
TW^yb (A. I. G. . T-f;l/^>F) mtl^-8 0t 

^^$nfc-rV^nlf;l/r;l/3— 71/ (IP A) (L a b s c a n, ^UX 
T-Ol/^F) +^!i£tl/io I PAttWMtbT^fflb, He i do 

1 p hX^7- (H e i d o 1 p h Elektro GmbH, Kelhei 
m, K-T\y) D300 r pmT^bfCo "ftBa^TTSfc, £#SM* 

£r&Jl 0°C~^lMfi^^^^$^:fco «S7^^oS?%Wha tma 

n N o . 1 6 IS (Whatman Intl. Ltd. , Maidstone 
, *r>bW, U. K. ) ±tCjSCS53abfe« 3®y-*fcJW^tf-:>7ja??I£\ 2* 
I* Edwards SuperModulyo (Edwards 
, Crawl ey, >>iXMt^7^t U. K. ) *^«|£<£^£-£fc 0 t# 
£nfett^V>f ^nlfc^Wu Malvern Masters izer/E (M 

alvern, Worcs. , U. K. ) t7k+ 1 %Twe e n 2 0%ftWffllt 

[0 0 9 6] 

[H3] 
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. <<-J? K 
ttJQCE: 






1 a-a^** " 

KftAUCE 




tt"2jna>wt. s 


Vll(a) 


Vl(a)(n) 


V(a) 


24.31% 


1:1 


122.14^ 


t..3B% 

^ > 7- h A 


vii(b) 


Vl(a)(ii) 


V(b) 


22.41% 


1:1 


120.15pm 


" 6.38% 

^ ^/ "j~ p a 


Vll(c) 


Vl(a)(iii) 


V(b) 


12.5% 


1:1 


79.30(j/n 


7.76% 

% T» p a 


vil(d) 


Vl(a)(iii) 


V(c) 


1 2.5% 


1:1 


77.85pon 


8.93% 


VI 1(e) 


Vl{a)(«v) 


V(c) 


14.95% 


1:1 


1 36.74 p/n 


075% 

✓s. 37 p a 


VMffl 


Vl(a)(i) 


V(C) 


14.92% 


1.27:1 


B0.59MJT1 


10.31% 
<<zf?- Ka 


Vll(g) 


Vl{b){ii) 


V(a) 


25.37% 


1:1 


140.58^171 


2.63% 

^ \7 P □ 


Vll(h) 


Vl(b)(n). 


V(b) 


20% 


115:1 


96.77nm 


Kb 


Vll(l) 


Vl(b)(iii) 


V(b) 


12.5% 


1:1 


102.56nm 


7.6.9% 
KB" 


vtid) 


V1(D)(III) 


V(c) 


1 2.5% 


1:1 


B372|im 


/.9Q% 
KB 


VII (k) 


Vl(b)(iv) 


V(c) 


14.95% 


1:1 


135.1 Vn 


6.69% 
KB 


Vll(i) 


Vl(b)(i) 


V{c) 


14.92% 


1 .26:1 


123.18pJT) 


10.1 1% 
^^^r KB 



t^TO^y^lt 1 8 0 /*m:>— :/ (Bioblock, Illkirc 
[0 0 9 7] 

3 C 15 5 0 m g ©Il^St^^Y^ ^ nt^XtttS-?^ ^ ng?o-g|5^ 

(Dimv >mmmim4 5m i /Nf©3SfiT?«^v^^nfi?xa:«^>r^ 

-eBlKU 1X«2 ■OW^T^7 p ^-FX«^>^^K?i*^OV^T^*f'r^o 
[0 0 9 8] 

fc^tfSo •9->7 P ;I/^ll©W i s t a r^v h (Bioresources, 



(44) #^2 0 0 2-5 0 1 9 0 8 

Trinity College, 7^7>F) itM^Offi 

U—Xt 1 %<DTwe e n 2 0fr£&3o K Attftl^^WCOl^Tte^ 

Wmm&^mtiU 0 /i g/K g/*-e&3 0 ^-/f KBfWy^a lmg/ 
Kg/im ^^^;l/«>L^fl^J;oT^L, A^y^-FiiS^^ 

FA&^y^KB^^M^^^-r^yr^^-r (r i a) ia^t^^ 

*T3 0 ^^FAttiffl^>:/;I/<D^ (^^FA^LHRHiCM*) > fXb 

X-t^h^r I Afe^XhX-rn^M^^^^-r^O^i^m^n^o mmmfo<D 

iXUthX, -V— (gel-formers) fel^fflT^^o 

JXT^A&^B^^-ro 
[0 0 9 9] 



g A 





^^Ka (>150 pg/ml) 


-f h^f Q > (<1ng/ml) 




a 


a 


VJJ(a) 


no 




VH(b) 


1U 


10 


Vll(C) 


JJ 


1 1 


vii(d) 


2 


11 


vii(ej 




13 


Vll(t> 




16 




2b 


44 



[0 10 0] 

[HI5] 
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SB 



* -J=f- Kb 


pg/ml) 
a 


Vll(g) 




vu(h) 




Vll(i) 




VIIO) 


ib 


vii(k) 




vil(l) 10 



VIII (a) : LT7t h V btlffl© I P AM 

8/1. 0 6g<Oiffi^JI (c) <D^*>^Mk (tfV^7?-}*lcm<$VT^ 
&t/\> ^ ^SSMV (a) V— OT-tr h- hVfr (L a b s c a n 

, r^vK) +25. 24% (w/w) jsatic, »-r*>53iif* 

©Jt#fiMJtT*#&l . 0 3 : nc^S^^jc^R^-Brrco 
Ultra-turrax T25 ( I K A, Staufen, K>f ^ 
) ^mV\^J9, 5 0 0 r p m t« 5 ^M^t^t^ Xt 5 il ,5: fa o TM^tl 

/to 

[0101] 

#gstf£, ^^2mi/^c»^a^^$nrc'fe^^^^tfxh^^>^ ( 

FMI, Oyster Bay, N. Y. , USA) *fl|V\ W&ftL^ft&tf 
16kHz (DVibra-Cel 1 V C 5 OmMSXfr (Bioblock, 

nikirch, y~ryx) tc&Mtvrco sxmcm^z htmmit^ miR. ( 

1 7 — 2 2°C) OI PA (L a b s c a n, ^'JX 7>f;l/7>F) ffc^ 
£tlfc 0 CO I PASil#?§«fctT^fflt, He i do 1 phX^7- (H 
eldolph Elektro GmbH, Kelheim, hV7) 
, &J3 0 0 r pm«?nfc 0 iSWA^T-rS fc, M»^P»t;:6 O^IBIS 
fflt^^tl, ^©^SSV^ * ntf^W h a t m a n No. 151 (Wh 
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atman Intl. Ltd. , Maidstone, Mi U. K. ) 

L> Edwards SuperModulyo (Edwards, 
Cr awl ey, >)iX hV-t V *X*H, U. K. ) ^WHS^Hk^fco t#£ 
tl/fcl&rp-f^ Malvern Masters izer/E (Malvern, 
Wo res. , U. K. ) 1 % T w e e n 2 0 LTffl^TiKS 

fc-Ol/vr^flfLfco WSftfeft^tt^FiS&S (d (0. 5)) 8 4. 7 5 fim$ 

[0 10 2] 

a%MYin (b) : mmt vrfm^^xsmmt ltms© ipa^ 

Wtt^KWtC^fiSMVIII (a) ©#WB^oTllSfiiUfe3b^ ^»JV (a) 
©S^3^'JV-©fflX^/V (Riedel-de Haen, Seelze 
, F-py) +2 4. 8 8% (W/W) ^M^tfc^/c&JO. 9 9g©^86Ml 

(c) oi^-r^->^m#: (#u^:/^rc^ltv^v\> %ffifl!u i^-r^> 

SM*^f«^n^ o Uv-(Dl:b^MSi:b-e^j0. 9 6 : lte&SJ; 5 tc^Sfc^fc 
o t# 5 nrcS^^TOSg (d (0. 5) ) 1 0 0. 5 6 jim&*fLTW£o 
[0 10 3] 



0 2gcD5l»Jl (c) (Dm^Xl/tmW (tfV^^FfcU&VT^ 
&V\) ilfV (a) OS^n^yr-Oftix^l/ (Riedel-de 
Haen) tl5. 14% (W/W) jg&fc:. B^^ftM^^UV 
— ©tttfSSJfcTJKJ 1 . 0 5 : nc^§«fea^^$^Co Ul t 

ra-turrax T25 (IK A. Staufen, F^7) ^fflV^9, 
5 0 0 r P mT*5mf^WXt§i:i:tiotM$nfCo 
[0 10 4] 

^ W 5 m 1 nfe-b7 ^ 7 ^ ex b ^ ( 

FM I , Oyster Bay, N. Y. , USA) j&fft^ft&Oft 
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Mtf1fo3 4. 6kHz©Martin Walter 4 00 GSIP^77 
-flf (Sodeva, Le Bouget du Lac, y^yX) Km&L- 

tco ;XMzmtz> tftwtmz, K^rr^x^uyh (a. i. g. , 

T-f/I/^F) m9^.Xm-7 7VlH^m^nrc I P A (Labs can, 

U He idolphX^7- (Heidolph Elektro GmbH 
, K e 1 h e i m, F-T^) $13 0 0 r p m^if #£nfco tfi#^T 

MSS^W h a t m a n No. 1 (Whatman Intl 
. Ltd. , Maidstone, ^yh#|, U. K. ) ±lzMQZM'? & £ £ 
tc^^TBlRbfco ^M / r—^m^^rZy7k'Vm^ S^U Edwards 
SuperModulyo ffl$£$z%k%r (Edwards, Crawley, ^7 x 
XMf-b7^Xf, U. K. ) +T^e$^£-£fc 0 #e>tlfcS?«. Ma 1 v 
ern Masters izer/E (Malvern, Worcs. , U. K 
. ) £7k+l %Twe e n 2 0 ^WJ^ LTfflV^T)fez»OV>T5>ff Lfc 0 t# 
€)tl^uTO^5KS (d (0. 5)) 9 5. 6 9 
[0 10 5] 



^«MIX (a) : F C ©ttim 

mmmi (c) (D^FU^AiSm. Olg^ 4 0ml(Dl^t^M 
L/c^^FCcDilll^S0. 2 5 g^C?r§^^bfco ^^FCi±, N 
-t: Fn^>'X^-;l/lf^^> ? -;l/-r-fe^;l/-D-P he-Cys-Tyr-D 
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